Purpose: To examine the clinical implications of prostatic calculi in terms of links to chronic pelvic pain, voiding and sexual functions. Methods: 60 adult males were recruited for this study. The parameters recorded were: age, weight, height, Body Mass Index (BMI) calculated as the weight in kilograms divided by the square of the height in meters, Waist Circumference (WC), Lower Urinary Tract Symptoms (LUTS), Sexual dysfunction [both Erectile Dysfunction (ED) and Premature Ejaculation (PE)] , and symptoms suggestive of chronic prostatitis(CP); Diabetes Mellitus type 2 (D.M. 2) in addition to urine analysis and microbiological culture, serum Prostatic Specific Antigen (PSA), serum total testosterone(TT), maximum flow rate (Q-max), Prostatic ultra-sonographic evidence of prostate calculi and Prostate Volume (PV) as measured by ultrasonography. Those calculi were categorized according to severity into minimal, moderate, severe and extensive calculi. Statistical analysis: This study used IBM SPSS version 20, used descriptive statistics, used independent t-test for comparing group means, and chi-square test for establishing relationship between categorical variables. With p-value < 0.05 accepted as significant and with a 95% confidence interval. Results: Among all the test comparison that has been done in this study, only the degree (severity of amount) of calculi showed significant results between the two groups described (p=< 0.0001). All other parameters did not show any significant differences.
Introduction
Deposition of calcium in the dissipated prostatic secretions occurs within the lumen of the acini or their ducts and known as prostatic calculi. Prostatic calculi were previously documented to be common; of benign nature i.e. not associated with cancer and notoriously predispose to recurring or relapsing infections even after intense or prolonged antibiotics therapy [1] . They were previously studied and categorized in a variety of radiological [2] , epidemiological [3] , and analytical [4] aspects. These calcareous materials are visualized on imaging as radiopaque shadows on plain x-ray and hyper echoic areas within the prostate gland with acoustic shadowing on ultrasonography [2] . Prostatic calculi were found more frequently in patients with moderate to severe LUTS than those with no or mild symptoms [2] . It was believed that Prostatic calculi can aggravate lower urinary tract symptoms [2] . Therefore it was fair to assume that prostatic calculi were more likely to be associated with aggravated diminution of Q-max. Prostatic calculi were found to be common in patients with Chronic Pelvic Pain Syndrome (CPPS) [5&6] . The presence of inflammation in the prostate was hypothesized to be a predisposing factor to increased sympathetic flow, Bladder outlet obstruction and prostate cancer [7] . It was imperative for us to examine the relationship of prostatic calculi with serum testosterone levels and prostatitis with its subsequent effect on Prostate Specific Antigen (PSA). It was also anticipated that there would be an adverse effect of presence of prostatic calculi on the male sexual functions (both erectile and ejaculatory). The objective of this study was to examine the clinical implications of the presence of prostatic calculi. We believe that this study is the first to explore the relationship of prostatic calculi to the clinical aspects of both voiding and sexual dysfunctions following an objective systematic methodology.
MATERIALS AND METHODS

Informed consent:
All participants signed an informed consent prior to inclusion in the study.
Ethics Committee:
The study was approved by the Unit of Biomedical Ethics Research Committee, Faculty of Medicine, King Abdulaziz University, Jeddah, Saudi Arabia.
Statistical analysis:
This study used IBM SPSS version 20, used descriptive statistics, used independent t-test for comparing group means, and chi-square test for establishing relationship between categorical variables. With p-value < 0.05 accepted as significant and with a 95% confidence interval.
Inclusion Criteria:
Male patients with symptoms suggestive of LUTS/Benign Prostate Hyperplasia (BPH), CP or sexual dysfunction that justifies prostate ultrasonography, were candidates for inclusion in the study. Ultrasonography of the prostate was done either abdominally or trans-rectally.
Exclusion criteria:
Patients were excluded from initial enrollment when there was incomplete data collection or if one refused to undergo abdominal or trans-rectal prostate ultrasonography.
RESULTS
We successfully enrolled 60 patients from the urology clinic according to a predesigned protocol that was first outlined to measure specific variables. Out of those recruited, 4 were excluded from the study due to incomplete data. Of the 56 patients included, 28(50%) patients did not have prostate calculi on US scan of the prostate and constituted a control group, while 28 (50%) patients had prostatic calculi. The mean age of men in the control and prostatic calculi groups were matching as follows: 45.68 and 43.75 years respectively (p-value=0.563). The two groups were also similar in the BMI, WC, and PV with p-values of 0.296, 0.216 and 0.957 respectively as shown in table (1). They were similar in LUTS as measured by International Prostate Symptom Score (IPSS), symptoms of CP as measured by the National Institute of Health-Chronic Prostatitis Symptom Index (NIH-CPSI), Erectile Dysfunction (ED) as measured by International Inventory of Erectile Function-5 Domains (IIEF-5), presence or absence of PE with the p-values were 0.672, 0.076, 0.499, 0.424, respectively as shown in table (2a&b). There were also non-significant differences between the two groups in PSA, Total Testosterone level, Q-max, pyuria detected in urine analysis and microbiological yield of urine bacterial culture with the p=values were: 0.777, 0.759, 0.189, 0.612, 0.279 respectively as shown in table (3) . Among all the test comparison that has been done in this study, only the degree (severity of amount) of calculi showed significant results between the two groups described [p=< 0.0001 as shown in table (4) . Also to be noted that D.M. 2 and HBA1c almost reach significant results (p= 0.159 and 0.115) as shown in table (5) . The rest did not show any significant differences. However, these insignificant results do not imply that indeed there aren't any relationships between the defined subjects to the group given. This is mainly due to the small sample size of the study that it did not reach the enough power to detect significant results. However, for the benefit of research, we are hereby reporting all the results that we have whether there is a big difference or not between the groups as descriptive information and this study are suitable to become a foundation for future studies that will have the same subject or concern in urology.
DISCUSSION
Clinical Implications of prostatic calculi and prostatic calcifications in relation to both voiding and sexual functions were never studied in a prospective systematic controlled study. This current study is unique in being a prospective study comparing two groups of patients with and without prostatic calculi. This comparison was based on clear criteria using standardized questionnaires to study the influence of the presence of prostatic calculi not only on LUTS but also on sexual functions including PE. The following discussion will focus on the relationship of prostatic calculi to each of: the degree of LUTS, Sexual dysfunctions, chronic prostatitis, efficacy of antimicrobial therapy and CPPS, in addition to relationship to PSA and prostate cancer. In a previously published study of the influence of prostatic calculi on LUTS in middle-aged men, 1575 men were enrolled [8] . The average age in that study was 49.5 ± 5.4 years. Prostatic calculi were found in about half of them [8] . Small calculi were found in the majority (88.2%) of patients and large ones in the minority (11.8%) of them [8] . It was concluded that the presence of large calculi is a significant associated factor of moderate LUTS [8] . Evidently only a small fraction of the men in that study had large calculi therefore might be at risk of being predisposed to moderate LUTS [8] . Nevertheless, the patients with prostatic calculi enrolled in our study were also middle-aged with an average age of 45.6 ± 12.3 years. We did not find any significant differences between men with and without prostatic calculi in any of the parameters measured not only because they were truly middle aged, but perhaps because the vast majority were found to have minimal calcifications seen in 22(78.6%) of the patients while moderate, severe and extensive calcifications seen in only 6(21.4%) of them as shown in table 4. Another study reported that patients who have prostate calculi complain of severe symptoms and the maximum flow rate decreased [9] . However, prostatic calculi were not found to an independent predictive factor of severe LUTS [9] . This latter study by Park et al concluded that men with prostatic calculi have more severe LUTS not only because of prostatic calculi, but also because of old age and other factors [9] . They added that older age and larger prostate volume are independent predisposing factors for prostatic calculi [9] . The average age in that study was 70.5±10.7 years [9] . We were also interested to examine the relationship of prostatic calculi to aging which is commonly associated with both the development of BPH and ED. As acute inflammatory proteins constituted the organic matrix of prostatic calculi in men with prostate cancer, acute inflammation was suggested to have a role in their biogenesis [10] . Several sources indicated that sequelae associated with large prostate calculi included urinary retention, prostatitis and CPPS [9] . Sfanos et al were among the first to hypothesize a role for inflammation in prostate carcinogenesis based upon the frequent finding of prostatic calculi in radical prostatectomy specimens that were associated with histological inflammation [10] . Not only prostate calculi are believed to be linked to chronic prostatitis and CPPS [6] , they were also associated with greater inflammation, bacterial colonization, and symptom duration [5] . It was shown that prostate calculi influence the antimicrobial efficacy in men with chronic bacterial prostatitis [11] . There was also a noticeable decrease in the cure rate of those patients with prostate calculi due to relapse after antimicrobial therapy [11] . Similarly, the relation-ship with increased BMI and WC, diabetes mellitus, metabolic syndrome need to be addressed, since obesity is associated with chronic low grade generalized inflammation. Subsequently, there might be a relationship to this inflammation which is also known to induce increased prostate volume and the development of BPH [12] [13] [14] [15] [16] . In our study of middle-aged men no relation was found in any of these parameters such as BMI, WC, PV, PSA and DM2 with the presence of prostatic calculi, again pointing to aging as an important significant predisposing factor for the development of both LUTS and ED in relation to prostatic calculi [8] , and suggests conducting a future separate study on older age group of men with prostatic calculi to examine the relationship to LUTS/BPH and ED in a more accurate way. A recently published study [17] reported that prostate calculi worsened IPSS, Quality of Life (QOL), storage and voiding symptoms, and Q-max in middle-aged men receiving a health checkup [17] . Moderate/marked prostate calculi were independent risk factor for moderate to severe LUTS. That study has shown that metabolic syndrome was not associated with prostate calculi grading. Components of the metabolic syndrome were independent predictors for moderate/marked prostate calculi [17] . Our results are in line with this study as shown in table 5. The presence of prostate calculi in cancer and BPH patients in a cohort of Korean men did not correlate with cancer risk [18] . Prostate calculi were reported to have no influence on serum PSA in men without clinically detectable prostate cancer or prostatitis [19] . Our results are in agreement with these studies as shown in table 3. In an attempt to characterize the association between prostate calculi subtypes (in terms of zonal distribution) and prostate cancer some investigators reported that calculi in the peripheral zone of the prostate appear to be strongly associated with prostate cancer [20] . Almost all of the prostatic calculi in our study of middle aged men were found to be in the central zone except four patients who had them in the peripheral zone and only one patient had generalized central and peripheral zone calcifications. None of our patients had an elevated serum PSA. Prostate cancer was not suspected or detected in any of them. However, this issue might raise some concerns and deserves further investigation.
CONCLUSIONS
This study compared a group of middle-aged men with prostatic calculi to those without them, found no significant differences in sexual functions (ED and PE) and each of LUTS and CPPS. Other parameters taken in consideration were: BMI, WC, DM2, PV, PSA, Q-max, Total testosterone level, pyuria and UTI. No significant differences in any of these parameters were also found. In middle-aged men, prostate calculi were detected in 50% of the study population; in most of them, calculi were found to be in the central zone in 82% and were of mild degree in78.6% of the cases. Although the sample size might be considered to be large, yet, the major advantages of this study being prospective, pre-designed, controlled and systematic, all merit at least to be considered as a foundation for a similar future studies of larger sample size if the clinical implications for the presence of prostatic calculi are to be fully understood across different age groups. 
